The new linear accelerator (Linac4) under construction at CERN [1] is designed to provide a 160MeV negative hydrogen ions (H-) beam to the Proton Synchrotron Booster (PSB). Linac4 is intended to replace the ageing 50MeV Linac2 and aims to increase the LHC beam luminosity. Several H-sources are under development [2] in view of gradually increasing the H-intensity to 80 mA with a limited co-extracted electron beam of 1 -1.5 A. Previous attempts to reach this H-beam intensity showed the necessity of replacing the source's high voltage DC power supplies with high voltage pulsed power converters, with the objective of mitigating destructive arc events inside the source between two RF pulses (beam extraction length of 700 μs with 2 Hz repetition rate). The paper presents the complete design and experimental validations of the full scale prototype of a system of three new high voltage pulsed power converters for the Linac 4 Hsource. The system requires three pulsed voltages at 2Hz of repetition rate with the following specifications: 1. A 50kV -80mA, 2ms voltage pulse, called "source energy", 2. A 25kV -80mA, 2ms voltage pulse, referred to the source energy (50kV), for the puller electrode, and 3. A 10kV -1.5A, 2ms voltage pulse referred to the source energy (50kV) for coextracted electron dump. The complexity of the system lies in the necessity for referring the puller and electron dump voltages to the pulsed 50 kV. Details on the reasons for this requirement will be extensively presented in the paper. The design concept uses three different high voltage pulse transformers whose secondary windings are interconnected, whereas primary windings are independently supplied by three identical power electronics converters. The power converters are capacitor discharge-based and use ripple-free active bouncer systems to correct the high voltage outputs with a closed loop control. Details of the pulsed transformer and power converter designs will be provided. Numerical simulations are compared with experimental results on the full scale prototype. Special experimental short-circuit tests on the high voltage sides have been carried out to verify the robustness of the system. These results will be presented in details as well. As a conclusion, the problem of recurring destructive arc events inside the source has been eliminated, and the new set of high voltage power converters respect all specifications.
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